Cardiac hemodynamics in fetuses with transposition of the great arteries and intact ventricular septum from diagnosis to end of pregnancy: a longitudinal follow-up.
Little is known about cardiac hemodynamics in the fetus with transposition of the great arteries and intact ventricular septum (TGA-IVS). A better understanding of the fetal physiology in TGA-IVS would help to provide insights in specific clinical complications observed after birth, in particular neonatal hypoxia and pulmonary hypertension. To assess cardiac hemodynamics in fetuses with TGA-IVS through a systematic longitudinal echocardiographic follow-up from diagnosis to delivery. A longitudinal retrospective study of fetuses referred from 2010 to 2018 at CHU Sainte-Justine Hospital University Center was performed. Complete assessment of cardiac hemodynamics was performed in 59 fetuses with TGA-IVS at 18-22, 28-32 and 35-38 weeks of gestation, and compared with 160 normal fetuses matched for gestational age. Also, the maximal diameter of the foramen ovale was measured using 2D echocardiography under the guidance of color Doppler echocardiography. Then, fetal cardiac hemodynamics were analyzed as a function of postnatal pre-ductal transcutaneous oxygen saturation (tcSO2 ) as a neonatal outcome. Compared to controls, global cardiac output was significantly increased in TGA-IVS, mainly due to higher global pulmonary output, while the systemic cardiac output was not different to controls throughout pregnancy. The aortic flow (right ventricular output in fetuses with TGA-IVS) was significantly higher than the aortic flow in normal fetuses. The ductal flow was significantly lower in fetuses with TGA-IVS at every timepoint, and this difference increased dramatically after 28-32 weeks of gestation. In parallel, the diameter of the foramen ovale was significantly smaller in TGA-IVS, with a stagnation after 28 weeks compared to continuous growth in normal fetuses. Most of these cardiac hemodynamic anomalies in TGA-IVS were already present at 18-22 weeks and became more significant at 28-32 weeks of gestation. Neonates with tcSO2 lower than 65% had lower fetal LV output, higher diastolic ductal retrograde flow and smaller foramen ovale diameter at 28-32 weeks of gestation, compared to fetal values in neonates with tcSO2 higher or equal to 65%. Compared to normal, fetuses with TGA-IVS undergo a complex redistribution of flow during the second half of the pregnancy with higher global pulmonary flow, lower ductal flow (with a negative diastolic flow at the end of pregnancy), and a smaller foramen ovale. In addition, fetal cardiac hemodynamic anomalies observed at 28-32 weeks of gestation were associated to lower postnatal tcSO2 . These observations may provide a better understanding of a premature closure of the foramen ovale and postnatal hypoxia that are specific to the physiology in TGA-IVS. This article is protected by copyright. All rights reserved.